The food consumption of 38 children newly diagnosed with diabetes aged < 6 years at diagnosis was assessed by 5 day food records. During the 2 year follow up, the proportion of the total energy intake made up of protein decreased from 20% to 18%, that of carbohydrates from 54% to 52%, and that of fat increased from 26% to 30%. The energy intake from sucrose (3%) did not change. In addition, There was a small decrease in the intake of fibre and several vitamins and minerals. One year after diagnosis, the diet of diabetic children was compared with that of 66 age, sex, and social status matched control children. More energy was derived from protein (19% v 15%) and carbohydrates (53% v 50%), and less from fat (28% v 35%), especially from saturated fatty acids (11% v 15%), and sucrose (3% v 16%) in the diet of children with diabetes compared with that of control children. The higher intakes of several vitamins and minerals reflected the higher nutrient density of the diet of children with diabetes. Therefore, the diet of young children with diabetes met the dietary recommendations for subjects with diabetes. Only the protein content of the diet was higher than necessary. (Arch Dis Child 2000;82:21-26) Keywords: diet; nutrient intake; insulin dependent diabetes mellitus
Dietary recommendations for children with insulin dependent diabetes mellitus (IDDM) aim at achieving good or moderate glycaemic control, which means good coordination between insulin treatment, diet, and exercise. Other important aims are to reduce risk factors for long term complications, such as diabetic microangiopathy and cardiovascular diseases. [1] [2] [3] In addition, normal growth and optimal nutrition should be guaranteed. 4 Prevention of cardiovascular diseases should start at an early age. 5 However, current recommendations of the amounts and types of fats suitable for young children vary greatly, both for healthy children and those with diabetes. 2 6 7 Very little is known about the diet of young children with diabetes. We aimed to evaluate how well the diet of young children with diabetes met the dietary recommendations, how the adherence to the recommended diet was maintained during the first two years of diabetes, and whether the diet of these children was nutritionally adequate. In addition, the diet of young children with diabetes was compared with that of healthy children of the same age, sex, and social status.
Subjects and methods
All the children younger than 6 years of age diagnosed as having IDDM at three university hospitals (Helsinki, Tampere, and Turku) and two district hospitals (Aurora and Jorvi Hospitals in southern Finland) during a 13 month period were invited to enter the study at the time of diagnosis by means of a letter to the parents. Of the 40 families having a newly diagnosed child with IDDM, 39 were willing to participate. The participation rates were 85% and 83% at one and two years of duration, respectively. Acceptable dietary data were available from 38 (20 boys, 18 girls) children with diabetes three months after diagnosis, from 37 children six months, from 34 children 12 months, and from 33 children 18 and 24 months after diagnosis. Twelve boys and 12 girls were diagnosed before the age of 4 years. The length of the mother's education was less than 13 years in 16 of 36 children (two missing values), and the length of the father's education was less than 13 years in 22 of 36 (two missing values). Twenty eight of the children were living in urban areas and the remainder (10) were living in rural areas. At the time of diagnosis, 17 of the children were taken care of at home, and 21 were at day care in another family or at a day care centre.
Three months after the diagnosis of diabetes the families were interviewed by one of the authors (SMV) about the kind and amount of food and drink consumed by the child during the two preceding days. Synthetic food models, samples of foods, and dishes of diVerent sizes were used as aides in quantifying portion sizes. At the same visit the parents were given detailed oral and written instructions regarding food recordings. The three day estimated food consumption was recorded during the three days after the visit. Six, 12, 18, and 24 months after the diagnosis, a five day estimated food record was used. The record sheets were sent to the families by mail and reviewed at the clinic or at the child's home by the nutrition investigator (SMV). The recording period consisted of three midweek and two weekend days.
Twelve months after the diagnosis the dietary data of the children with diabetes were compared with those from healthy children.
Two age and sex matched control children were chosen for each child with diabetes from the files of two well baby clinics in southern Finland, one from an urban community and the other from a rural one. The children with and without diabetes were matched also for the place of residence (rural/urban), and father's and mother's socioeconomic status based on their occupation. 8 Altogether, 90 control families were asked to participate at the well baby clinic or contacted by a letter, signed by the head nurse of the clinic. Of these 90 families, 77 were willing to participate. 9 Only those control children whose pair with diabetes gave dietary data 12 months after diagnosis were included in our analyses. Because of a mistake in the handling of the questionnaires, control children were not chosen for one child with diabetes. The final study population comprised 33 diabetic-control pairs (two controls for each child with diabetes). The dietary data from the control children were collected using the three day estimated food record. Food records consisted of two weekdays and one weekend day. After the recording period the investigator (EA-V) met the parents of the control children and the recordings were reviewed. A booklet with pictures of diVerent portions of common foods 10 was used in checking the estimated amounts of foods. If the child with diabetes or the control child was not taken care of at home, the child's care giver was given written instructions regarding record keeping and separate record sheets. Food records that were filled in at day care outside home were checked by telephone (SMV, EA-V). Similar proportions of children with diabetes and control children attended day care (65% of children with diabetes after one year duration v 54% of controls). The food consumption data from the children with diabetes were collected throughout the year, whereas those from the control children were collected during May to June. Seasonal diVerences in food consumption have been very small in Finland since the 1970s. 11 12 Food consumption and nutrient intakes were calculated as means of the five study days for the children with diabetes, and as means of the three study days for control children. The mean values of the data from the two control children matched to each child with diabetes were used. The data were processed using a software system developed for dietary studies. 13 The food composition data were based mainly on Finnish food composition tables and analytical data obtained from the food industry, and were supplemented by data from foreign food composition tables when no other data were available. All data on the mineral element composition of foods were from the mineral element study, 14 and on the dietary fibre composition from the Finnish dietary fibre study. 15 16 The parents' socioeconomic status was determined by their occupation 8 and length of education. The groups "employers", "own account workers", and "upper level employees" were merged into "upper white collar workers" because of the small numbers of subjects in the two first groups. Of the fathers of the children with diabetes, 16 belonged to upper white collar workers, nine to lower white collar workers, and 13 to blue collar workers. The respective figures among the mothers of the diabetic children were five, 30, and three. The distribution of parents of control children to the occupational groups was the same as that of the parents of their pairs with diabetes. Differences in food consumption and nutrient intakes were studied between socioeconomic groups defined by father's occupation and the length of parents' education (<13 years v >13 years).
The files of the well baby clinics were used for selecting control children with the permission of the Ministry of Social AVairs and Health. The study protocol was approved by the ethics committees of all the participating hospitals and by the ethics committee of the Public Health Department, City of Helsinki and that of the municipality of Nurmijärvi.
STATISTICAL METHODS
The diets of the children with and without diabetes, as well as the diets of the children with diabetes at the beginning of the study and at the end of the two year follow up, were compared with paired t tests. Abnormally distributed variables were log transformed in the analyses.
Results
The number of daily insulin injections, insulin dose/body weight, and the proportion of short acting insulin of total insulin given increased during the two year follow up (table 1) .
During follow up the energy adjusted consumption of wheat products and dietary fats and eggs increased, and that of potato and vegetables decreased among children with diabetes (table 2) . Compared with the control children, the children with diabetes consumed (for each 4.18 MJ (1000 kcal)) two to three times more rye products, potato, and vegetables, and a little more margarine (table 2) .
Compared with control children, children with diabetes received a greater proportion of energy from cereal products (30% v 22%; p < 0.001), potato and vegetables (10% v 6%; p < 0.001), and a smaller proportion from milk and milk products (22% v 25%, respectively; p < 0.01) and beverages, sugar, and similar foods (3% v 8%; p < 0.001). The proportion of energy received from fruit and berries (10% v 12%), dietary fats (butter, margarine, and oils) (11% in both groups), meat and meat products (12% v 13%), and fish, fish products, and eggs (2% v 3%) did not diVer between children with diabetes and control children. The most important sources of fat in the diet of both children with diabetes and control children were dietary fats (margarine, butter, and oils) (39% v 33% of fat intake; p < 0.01), milk and milk products (20% v 30%; p < 0.001), and meat and meat products (24% v 23%; not significant).
The proportion of energy derived from protein decreased in the diet of children with diabetes from 20% at three months to 18% at 2 years (p < 0.001). During the same time period the proportion of energy derived from fat increased from 26% to 30% (p < 0.001), which was accounted for by the increases in saturated (from 9% to 11%; p < 0.01), monounsaturated (from 9% to 11%; p < 0.01), as well as in polyunsaturated fatty acids (from 6% to 7%; p < 0.01). The proportion of linoleic (p < 0.05) and linolenic acid (p < 0.01) of energy intake increased from 4.7% and 0.5% to 5.3% and 0.6%, respectively, during the same follow up period. The proportion of carbohydrate of the total energy intake decreased from 54% at three months to 52% at two years (p < 0.01). The proportion of the energy intake comprising sucrose remained stable during our study, being 3% both at three months and at 2 years. Compared with control children, the children with diabetes received more energy from protein (19% v 15%; p < 0.001) and carbohydrate (53% v 50%; p < 0.05), and less energy from fat (28% v 35%; p < 0.001), especially from saturated fatty acids (11% v 15%; p < 0.001). In addition, the children with diabetes received less energy from sucrose (3% v 16%, p < 0.001). During the follow up period the nutrient density-that is, the energy adjusted intakes of most vitamins, minerals, and dietary fibre-in the diet of children with diabetes decreased (table 3). The energy intake of both boys and girls with diabetes increased during the time period. The absolute energy intake (table 4) and energy intake/kg body weight were lower for both boys and girls with diabetes than for controls (boys: 0.32 v 0.36 MJ/kg; p < 0.05; girls: 0.31 v 0.38 MJ/kg; p < 0.01).
Despite the slightly lower energy intake of the children with diabetes, the absolute intakes of most vitamins and minerals studied were greater for these children than for control children (table 4). The dietary fibre intake of children with diabetes was almost two times higher than that of control children. However, the food sources of dietary fibre were similar: children with diabetes received 57% of dietary fibre from cereal products, 23% from potato and vegetables, 19% from fruit and berries, and 1% from other foods, whereas the respective figures for the control children were 54%, 24%, 19%, and 3%.
There were only a few small diVerences in food consumption and nutrient intake (for each 4.18 MJ) by sex, age, mother's education, place of living, and the day of the week. No differences were detected by father's educational or occupational level. Compared with girls, boys with diabetes consumed more fruit and berries at three months (p < 0.05) and their intake of vitamin C was greater (p < 0.05).
Control boys received less vitamin C than girls (p < 0.05). At three months, children with diabetes of mothers with a shorter education (<13 years) compared with those of mothers with a longer education (>13 years) consumed more low fat (1.9% fat) milk (p < 0.05), and at two years less cereal products (p < 0.05). Children with diabetes living in rural areas compared with those living in urban areas received less vitamin C (p < 0.01) and sucrose (p < 0.05) and more dietary cholesterol (p < 0.05) at two years. The control children living in rural areas compared with those living in urban areas received less protein from their diet (p < 0.05). The diVerences between week and weekend days were few: during weekdays the control children ate less meat and meat products (p < 0.05) and more cereal products (p < 0.01) and dietary fats (p < 0.01); during weekdays they received more starch (p < 0.05) and less sucrose (p < 0.01).
Discussion
Young Finnish children with diabetes were found to comply remarkably well with the dietary recommendations directed towards children with diabetes. The dietary compliance remained good during the two year follow up. This is the first time that this age group of children with diabetes has undergone a careful dietary survey in Finland and very few studies have been carried out elsewhere. 17 The study population was representative; all but two children diagnosed as having diabetes at the age of less than 6 years during our study period in the study area participated. These 38 12 (2) 11 (2) 11 (3) 9 (1) < 0.001 9-11 ‡ Zinc (mg) 11.7 (2.0) 10.8 (1.6) 9.0 (2.1)
57 (11) 49 (7) 55 (14) 50 (8 18 19 had been given routinely to these children's parents and care givers by the nutritionists and diabetes nurses in the hospitals. Finnish dietary recommendations for subjects with diabetes are in line with recommendations given by European and American authorities. [19] [20] [21] [22] Dietary recommendations for subjects with diabetes and for the general population are essentially the same nowadays. 7 23 The only exceptions are the dietary recommendations for young children with diabetes, which diVer especially in the amount of fat from those given to young children in general. 2 3 6 7 According to UK recommendations, the change to a low fat diet should occur slowly from 2 years of age, so that only after 5 years of age should the fat intake be reduced to 35-40% of the total energy. 2 3 Recent Nordic nutrition recommendations 7 for children aged 1 to 3 years recommend a fat intake 30-35% of total energy, after which the amount recommended for adults (30%) could be gradually reached. In our study, the mean proportion of fat of total energy increased slightly with the duration of diabetes, but was always below the UK recommendation. There were no diVerences in fat intake by age. We found that the intake of energy was slightly lower (approximately 0.418 MJ) in children with diabetes than in control children. A large Finnish dietary intervention study on reducing cardiovascular risk factors recently showed that a fat intake of 26-29% of total energy did not aVect growth in 7-13 month old infants. 24 It is noteworthy that in that study the fat intake was also quite low in the control children, increasing from 29% of energy at 8 months of age to 33% of energy at 2 years of age. 25 In addition to adequacy of energy intake, concern has arisen about intakes of vitamins A and D by young children with diabetes who follow a diet low in fat. However, because of the lower proportion of fat and sucrose, the diet of children with diabetes contained more of most of the vitamins and minerals studied than that of control children. The children with diabetes favoured fat free and low fat milk products: 20% of total energy was derived from milk and milk products versus 30% in the control children, despite similar amounts of milk and milk products consumed. However, vitamin A intake was 1.6 times higher in children with diabetes than in control children. In addition, in control children the mean intake was well above the recommended value. In accordance with earlier Finnish studies on childhood nutrition, 26 vitamin D intake from food was deficient both among children with diabetes and control children. The most important sources of vitamin D in the Finnish diet are fortified margarine and fish. High fat milk and skimmed milk contain equal amounts of vitamin D as a result of enrichment. It is often not possible to reach the recommended vitamin D intake without dietary supplements, which are recommended for all children in Finland younger than 3 years old. The UK recommendation not to use skimmed milk in children with diabetes aged less than 5 years (to avoid low intakes of vitamins A and D and energy) is not valid for young Finnish children with diabetes.
The quality of dietary fat was in accordance with dietary recommendations in the children with diabetes: during the follow up, intake of saturated fatty acids remained near the recommended upper value of 10% of total energy, whereas the intake of saturated fatty acids of the control children was excessive. The intake of essential fatty acids was adequate in both groups. 7 The consumption of potato, vegetables, and rye products was two to three times higher among children with diabetes than control children. Consequently, the intake of dietary fibre was almost two times greater in children with diabetes. No recommendation concerning fibre content of diet has been given for young children with diabetes. For school aged children with diabetes a fibre intake of 20 g/ 4.18 MJ has been recommended. 2 With their fibre intake of approximately 15 g/4.18 MJ, the children with diabetes in our study (aged initially 0.9 to 5 years) were near the recommended value both at the beginning of the study and at the two year follow up.
The dietary compliance in the our study was stricter than has been observed in earlier Finnish studies among adolescents and young adults with diabetes. 27 28 However, the diet of young children with diabetes at the two year follow up was quite near that of adolescents with diabetes aged 11 to 14 years: the proportion of protein intake of total energy was equal (18%), that of fat a little lower (30% v 32%), and that of carbohydrate higher (52% v 50%) in our study, and the fibre density of the diet equal (15 g/4.18 MJ). 29 In Finnish adolescents with diabetes, dietary compliance deteriorated by age and duration of diabetes-for example, the intake of saturated fat increased and that of dietary fibre decreased. 28 In an American study of children with diabetes aged 4 to 9 years, fairly good dietary compliance was seen. The results concerning intakes of protein, carbohydrate, total and saturated fat, and cholesterol were comparable to our results at two years' follow up. 17 In that study, the intake of dietary fibre was lower than in Finnish young children with diabetes (17 g/ day v 23 g/day).
The nutritional quality of the diet of young children with diabetes was very good in our study. The only exception was the relatively high intake of protein, which can be detrimental to those children who will develop diabetic nephropathy. 30 Protein intake could be decreased by increasing the intake of monounsaturated fat or carbohydrates. The intake of sucrose was very low, 3% of total energy, and it could be increased a little without any deleterious eVect on metabolic control, which might increase the social acceptability of the diet. The diet recommended for the child with diabetes would be beneficial also for other family members. Similar food choices among family members would decrease the feelings of social isolation of the child with diabetes.
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